Delphi technique has been largely used in researches, as much via its traditional form, focused on estimations, as via its ranking-type.
INTRODUCTION
The Delphi technique has been extensively employed in studies and research in various fields of science. Both in its traditional form -focused on generating estimates-as for the preparation of rankings, several papers have been published that employ Delphi as the main research method (Dalkey & Helmer, 1962; Okoli & Pawlowski, 2004; Skulmoski, Hartman & Krahn, 2007) .
Nevertheless, despite the fact that this technique was coined over 60 years ago, to date, academic literature does not adequately offer structured and comprehensive methodological propositions for the application of Delphi in its ranking format. Findings include customized routines which were prepared and utilized in a spot manner, at specific surveys. Nevertheless, it is our understanding that none provide a sufficient level of structuring and completeness with proven potential for generalization purposes, enabling ample application to varied types of research.
Those who wish to utilize the Delphi method in its ranking form and seek reference to this effect often stumble across a set of fragments which hampers the carrying out of activities in an orderly and consistent manner. To bridge this gap, a new scheme is herein proposed named Method to obtain and Analyze Rankings employing the Delphi technique (in short, MARD) which proves to be endowed with the required structuring, completeness and generalization potential.
This article is structured into four sections: in the first, theoretical reference pertaining to the Delphi technique is presented, emphasizing application routines extracted from literature; next, MARD characteristics and the gaps it poses to address are discussed; subsequently, a sample application of MARD is presented and finally, conclusions and final thoughts are highlighted.
THE DELPHI TECHNIQUE

DEFINITION, HISTORY AND APPLICATION MODALITIES
The Delphi technique was developed in the US by Rand Corporation during the 1950´s to support military strategic-oriented surveys. Initially known as Expert Judgment (Rand Corporation, 2005) , it was later renamed to Delphi and first mentioned at the company in an internal document dated 14/11/1951 called "The use of experts for the estimation of bombing requirements" (Dalkey & Helmer, 1962) .
In an instrument used to promote Delphi´s externally, Dalkey and Helmer (1962) define the same as a technique by means of which one seeks to obtain the most reliable collective opinion from a group of specialists, subject to individual questionnaires and/or interviews combined with controlled feedback, during a long series of cycles or rounds. In so proceeding, the authors state that the process, should it not necessarily shape consensus, at least leads to the convergence of replies by the end of a relatively small number of cycles.
Per his understanding Dalkey (1967) In as much as the controlled feedback aspect is concerned, Dalkey (1969) further added issues involving interaction, reinforcing the relevance of cycles in the Delphi application process and demonstrating its inseparable connection with feedback.
Subsequently, other authors, particularly Rowe, Wright and Bolger (1991) , chose to understand that Delphi presents four basic characteristics, placing interaction in separate and reinforcing that the repetition of the questioning process via cycles offers specialists the opportunity to reconsider their opinions in light of the group´s collective knowledge.
In its original format, the Delphi technique was ideated to be applied to situations that called for the generation of estimates concerning a given theme or subject; Dalkey (1969) confirms that Delphi´s initial applications were conducted to this effect. Later on, Delbecq, Van de Ven and Gustafson (1975) referred to use of Delphi to obtain appraisals on the relevance of requirements related to given themes in the modality that thereinafter became known as ranking-type or ranking format.
Whether to generate estimates or to obtain rankings, Delphi can be applied to the exploration of future situations, behavior of variables, technological prospection and proposition of recommendations amongst other types of surveys. Gupta and Clarke (1996) Schmidt (1997) in turn mentions the existence of Delphi applications in the estimates modality, in the fields of public administration, medicine and technology dissemination and, in the ranking format, in the fields of education, operations management and information technology (IT). Rowe and Wright (1999) mention studies in the fields of healthcare, marketing, education, IT, transportation and engineering in which Delphi was employed. Okoli and Pawlowski (2004) presented an extensive list of studies in the field of IT in which the Delphi technique was applied, both to produce estimates and to prepare rankings. Likewise, Skulmoski, Hartman and Krahn (2007) presented a list of studies where Delphi was also used. Rowe and Wright (1999) in their mappings to evaluate the subject matter in an in-depth manner selected 27 studies published between 1962 and 1996 in which Delphi was employed and verified that in approximately two thirds of these, only two or three cycles were conducted (in eight or nine studies respectively); in the remainder, four to seven cycles were conducted. In these 27 studies, the number of specialists involved varied between three and 98, with most concentrating in and around the four to 11 range.  Tourism: 1. Schmidt (1997) emphasized that should Delphi be used for the purpose of obtaining estimates, the ideators of the technique themselves and other researchers subsequently defined sets of application schemes whilst the ranking format at the time did not have an equivalent structured systematic.
DELPHI APPLICATIONS
DELPHI APPLICATION SCRIPTS
To apply Delphi for the purpose of obtaining estimates, Dalkey and Helmer (1962) propose a scheme whereby in each of the cycles or rounds, the following activities are conducted: (1) present the questions to participating specialists; (2) collect replies, plot these into charts, depersonalize findings, produce a summary and (3) return the summary to participants together with another new set of queries. Linstone and Turoff (1975) in turn introduce a routine for the application of Delphi to obtain estimates comprising four steps per cycle, namely:
(1) explore the subject matter of discussion, during which each participant contributes with whatever individual information he or she might be aware of, concerning the theme;
(2) obtain a collective group vision of the theme, defining points of agreeance and disagreeance;
(3) in the event of there being relevant points of disagreement, reevaluate them views to exploring differences and revising standpoints; To obtain the collective ranking (during Stage 3), Schmidt (1997) recommends the application of the statistical method proposed by Kendall and Smith (1939) , which emphasizes the use of the agreement coefficient W to determine when the series of cycles may be interrupted. The underlying reason for this is that variations in the W figure are directly related to the level of agreeance between panelists: if there is a significant increase in the W figure from one cycle to another, the panel can be terminated and if there is no significant increase in the W figure between three consecutive cycles, the panel can also be terminated; in both cases, whatever ordered, consolidated list is reached at the time of termination, this is what is used for final ranking purposes.
So as to complement the necessary set of tools required for the application of the Delphi technique, Okoli and Pawlowski (2004) 
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Future routine to identify and choose the specialists that shall be invited to take part in a Delphi panel. Figure 3 offers a summarized perspective of this proposal.
Figure 3: Delphi panel specialists selection scheme
Source: Adapted from Okoli and Pawlowski (2004, p. 21 ).
CRITICAL ANALYSIS OF ROUTINES FOR OBTAINING RANKINGS
Amongst the routines presented in the previous topic, there are two that are applicable to Delphi panels in their ranking format: that of Skulmoski, Hartman and Krahn (2007) and Schmidt´s (1997) .
The routine proposed by Skulmoski, Hartman and Krahn (2007) -which also is applicable to panels focusing on the obtaining of estimates -is deemed insufficient from a stage detailing standpoint, despite comprising a large number of details. Negative aspects in special include:
 the selection of specialists -one of the most relevant stages of the process -offers no highlights in as much as procedures to be followed but rather only mentions requisites that panelists must meet;
 the use of statistics to determine if the panel may or not be deemed terminated is but explored in a superficial manner, without any suggestion being offered to this effect; all one finds is a brief note on the fact that the coefficient of agreement W was employed in some of the studies the authors analyzed. The only script that is exclusively designed for Delphi panels in its ranking format is that of Schmidt (1997) . Our understanding is that it is precious and offers lots of details as to the use of statistical analysis to determine rankings, to verify agreeance of opinions amongst participants and to determine if the panel may or not be deemed terminated. Nevertheless, this routine is hindered by the fact that it is not complete given it does not cover the formation of the group of specialists nor does it provide an outline or routine for the panel itself.
MARD´S STRUCTURE
MARD derives from the consolidation and extension of routines proposed by Schmidt (1997) , by Skulmoski, Hartman and Krahn (2007) and by Okoli and Pawlowski (2004) . MARD propositions are presented in Chart 1 in a comparative manner, using scripts promoted by the mentioned authors as reference, namely:
Routine Proposed by Skulmoski, Hartman and Krahn (2007) Routine Proposed by Okoli and Pawlowski (2004) Routine Proposed by Schmidt 
Prepare Conclusions
1 Reference to a generic cycle N is an adaption to these authors original proposition, who define different stages for each cycle (see Figure 1 ). The five MARD detailed stages comprise:
Chart 1: Comparison between Delphi application outlines
 Stage 1 -Outline the Panel -Includes the panel´s overall structure, pre-defining the number of cycles and of themes to be explored during each cycle and also provides a draft of each questionnaire that shall be applied;
-this stage has no comparable equivalence amongst other schemes used as reference but is deemed vital and must be conducted in this detailed manner given the fact that it shapes the structure to be used during the entire panel. Table 1 whereby one notices that there is a major variation in as much as the number of panelists is concerned;
 Stage 2 -Form the Group of Panelists
-as of numbers pictured in Table 1 and once each of the mentioned sources is analyzed one notices that, considering a concentration interval ranging from 4 to 65 (which is the widest interval shown in the table´s far right column), most panels resorted to a number of participants between these limits. -an open question would typically be phrased as: "List the major benefits one might obtain from purchasing cloud computing services", whilst a -in as much as replies to the questions that require prioritization are concerned, so as to obtain the most collectively nominated elements which represent the opinion of the group of panelists on a given theme, a collective prioritization scheme must be applied; our recommendation is that this scheme be that proposed by Kendall and Smith (1939) , including Kendall´s (1945) suggestion involving a variant that poses to solve issues involving draws;
Table1: Delphi panel sizing
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-in general terms, this collective prioritization scheme proposes that initially, each element that shows up in an individually ranked list receive a weight which corresponds to its position in the list, i.e., the element placed in position 1 receives weight 1, the element placed in position 2 receives weight 2 and so forth; these weights must be attributed to each panelist´s list and the sum of the weights of a given element comes to represent its position in the -a interpretation of the W coefficient can be conducted using the ranges suggested by Schmidt (1997) which are duly presented in Table 2 below: Schmidt (1997, p. 767 ).
-coefficient W indicates when a Delphi panel may be terminated since its behavior, from one cycle to another, is directly related to the level of agreeance between panelists: if there is no significant change in the value of W along at least three cycles, the process may be interrupted since it means panelists have reached their limit of agreeance and tend to no longer change their opinions; likewise, if there is a significant increase in the value of W from one cycle to another, reaching a moderate to greater level, the process can also be interrupted because this means the an adequate level of agreeance has been reached and it is no longer necessary to involve specialists in a new and expensive cycle; in both situations, the consolidated ranked list of the most recent cycle is used as final ranking;
-the significance of W must be verified by applying an χ 2 test, following Friedman´s (1940) The Delphi panel was entirely conducted over the internet using SurveyShare (www.surveyshare.com) software, both employed to prepare questionnaires and to receive and register replies. For the sake of convenience, the forwarding of questionnaires was conducted using a conventional electronic mail system despite the fact that SurveyShare also offers this feature.
For the sake of offering a sample application of MARD, the presentation of the study conducted at the panel only covers the first four stages of the scheme and is limited exclusively to the issue concerning benefits, given that the other themes (barriers and risks) were treated in the same manner and it is our understanding that one theme is enough for the purpose of herein offering an example.
STAGE 1 -PANEL STRUCTURING
The application of MARD drove the definition concerning the fact that the Delphi panel would in principle, comprise at least a minimum of five cycles and that others might be added should results obtained by the end of these still not indicate a satisfactory degree of agreeance amongst panelists. However, given that this ended up not being necessary, it was not conducted since all agreeance degrees by then prove to be satisfactory, i.e. by the end of Cycle 4. This stage further included, for each cycle, the preparation of a draft of the questionnaires yet to be finalized and applied.
STAGE 2 -FORMATION OF THE GROUP OF PANELISTS
The authors chose to conduct the panel with the participation of a single group of specialists, bringing together academicians and IT professionals.
Persons from the researchers own networks were invited, comprising three academicians and 19 professionals who at the time, were employed as executives at IT companies that operate in Brazil.
Invitees fully met the established requirements which included: (a) advanced knowledge in cloud computing; (b) acknowledged competence in their respective market place; (c) effective interest in taking part in a study of the kind; (d) effective availability of time to participate in assignments within the foreseen intensity, i.e., five cycles with an estimated dedication of one hour to reply to each questionnaire; (e) for IT professionals, the holding of upper level executive positions at their respective employers.
The invitation was accepted by three academicians and 13 professionals, forming a satisfactory group of both in terms of size and relative proportion.
STAGES 3 AND 4 -PREPARE AND CONDUCT PANEL CYCLES
Conducted cycles comprised the following activities: on the other, the identification of two relevant benefits that were not mentioned by panelists but which were added to the list (Chart 2 in itself demonstrates how benefits extracted from literature were associated or received additions as mentioned by panelists);
-this questionnaire was sent to the remaining 14 panelists to whom researchers requested they indicate the 10 most relevant benefits amongst those listed, without prioritizing them and it was replied by three academicians and 9 IT professionals; -despite being requested to indicate 10 benefits, not all panelists did so, some having indicated fewer; in any event, with replies in hands, a list of the collectively most indicated 10 benefits was prepared; the preparation of this list followed MARD´s Stage 4 guidelines and results are presented in Table 3 , whose weights (that appear in the central cells) already reflect adjustments in light of draws;
-it must be noted that this collective list did not as yet represent a ranking given that in this cycle, panelists merely chose the most relevant benefits without ordering the same; therefore this cycle basically enabled the elimination of four benefits deemed less relevant by the group (which have their respective weights marked with a grey background in the collective list presented in Table 3 ). 
 Cycle 3 -Preparation of the Potential Benefits Ranking
-This cycle comprised the preparation and forwarding of the third questionnaire and the subsequent plotting and analysis of replies; the questionnaire was sent to the remaining 12 panelists -having been replied by three academicians and by 8 IT professionals -who were requested to prepare a ranking of benefits as of the 10 most mentioned, as highlighted in Table 3 ;
-the plotting of replies to this questionnaire enabled the obtaining of a consolidated ranking of benefits; Table 4 introduces 
 Cycle 4 -Revision of the Ranking of Potential Benefits
-This cycle comprised the preparation and forwarding of the fourth questionnaire and the subsequent plotting and analysis of replies; it sought to revise the ranking of benefits established in the previous cycle and was sent to the remaining 11 panelists, all of whom replied to the same;
-each panelist was requested to revise their ranking as to benefits once the collective opinion of the group was known and, since this was an optional revision, only some of them chose to change the ranking they had first prepared;
- -given the relevant change to a greater figure verified in the agreeance coefficient (approximately 170%), researchers understood that the panel could be terminated and the consolidated ranking obtained in this cycle could be deemed as being the final version. 
CONCLUSIONS AND FINAL CONSIDERATIONS
The reason that led to the development of MARD was the attempt to bridge a gap encountered in academic literature concerning routines supporting the application of the Delphi technique in its ranking format. Till then, available routines were deemed specific, developed for spot use in specific surveys and consequently, incomplete and poorly structured and, even when presented in a single format, it still did not offer enough consistency and completeness to guide the work required by panels of the kind. Furthermore, none promoted envisioning of potential for generalization with views to enabling ample application to varied types of research.
So as to address this setback, MARD is proposed and presents in a very detailed manner, steps that must be taken along all stages required for one to conduct a Delphi panel in its ranking format.
MARD prove to be both complete and robust, providing adequate methodological support for the Delphi panel presented as an example. Since the panel in which it was applied does not feature any characteristic that would confer to the same a given level of exceptionality, it is reasonable to consider that MARD, despite not having been prepared with prime focus on the perspective of becoming generalized, effectively presents potential to be employed in other types of Delphi panels in its ranking format. For instance, one might mention panels that seek to obtain rankings involving: (1) characteristics or topics associated with a given theme, as per the example presented; (2) estimates of variable values and (3) projection of future situations involving scenarios of uncertainty.
Thus it is understood that MARD can become an instrument of reference for researchers who may come to have to conduct surveys of this kind and who once using the same, might generate contributions for its very improvement.
